Background: Lateral cephalometric standards of normal Central Indian adults having class I occlusion and acceptable facial profile were studied using the Burstone and Legan comprehensive cephalometric analyses that are specific for orthognathic surgery. Aim: To study normal dentofacial patterns of adult population belonging to Central India. Materials and Methods: Cephalometric radiographs of 76 Central Indian adults (38 males and 38 females) having class I occlusion with acceptable facial profile were analyzed, and the mean values of their hard and soft tissue measurements were compared with those of Caucasian adults as reported in the literature.
Cephalometrics is a reliable and reproducible diagnostic modality for orthognathic surgical planning. Numerous osseous cephalometric analyses are reported in the literature to diagnose and plan orthognathic surgery. By placing the skeletal parts within the range of skeletal normal cephalometric norms, best facial balance and facial harmony can be achieved. [1] A number of investigators noticed the variation of the craniofacial morphology in different ethnic groups. Richardson (1980) defined the term "ethnic group" as a "nation or population with a common bond such as geographical boundary, a culture or language, or being racially or historically related". [2] It is apparent from the review of literature that most of the studies are done on Caucasian populations and the norms developed by the use of numerous cephalometric analyses may be inadequate for application to different racial or ethnic groups. [2] A specialized cephalometric appraisal for orthognathic surgery (COGS) was developed at the University of Connecticut by Burstone and Legan. [3] Normal values for cephalometric analysis of dental and facial forms have been extensively developed for North American and northwestern European populations. [4] [5] [6] [7] [8] These analyses have been extensively used for research [9] [10] [11] [12] [13] and in treatment planning for orthgnathic surgery.
The present study was carried out in the Department of Oral and Maxillofacial Surgery, Sharad Pawar Dental College, Sawangi, to derive the normal cephalometric norms of the normal, well-balanced and esthetically pleasing faces from the adult Central Indian population, which will be useful in providing racially specific values for diagnosis and treatment 
MATERIALS AND METHODS
Seventy six-Central Indian adults (38 males and 38 females), of age between 18 and 28 years, were included in the study. All had class I occlusion with acceptable facial profile. The subjects were shielded appropriately from the radiation using a lead apron while taking lateral cephalograms. The lateral cephalograms were standardized using a fluid/spirit level device (Showfety et al., 1983) [14] on the subject's head to attain the natural head position and also to orient Frankfort horizontal (FH) plane parallel to the fluid device and the cephalograms were obtained [ Figure 1 ]. Manual tracings of the cephalometric radiographs were made on 0.003 lead acetate tracing sheets. The cephalometric landmarks were identified according to the definitions used by Burstone and Legan in their publications [3, 15] [ Figure 2 ].
RESULTS

Statistical analysis
Various angular and linear measurements for hard and soft tissues in both males and females are tabulated. All readings obtained were subjected to statistical analysis for calculating mean and standard deviation (SD) for both hard and soft tissues using the following formulae. 
Z-test
DISCUSSION
Most of the cephalometric analyses [3, 6] which are used today in India have originated in White North American adults. The cephalometric norms of one ethnic group need not necessarily apply to another ethnic group because of noticeable variation of the craniofacial morphology in different ethnic groups. Most importantly, in a country like India where the intracountry variation in population is found to a great extent morphogenetically as well as linguistically, developing a specific normative standard for the entire population can be erroneous in nature. Similar study using COGS analysis was done by Flynn [16] for Black American adults and by Alcalde [17] for Japanese adults. In the Black American adults, conclusion was drawn that the subjects had greater maxillary skeletal prognathism, skeletal lower face height, skeletal facial convexity, lower incisor proclination, anterior dental heights, upper and lower lip lengths, and soft tissue thickness of the lips and chin, less nasal depth and projection, less bony chin depth, and a smaller nasolabial angle than in White subjects. In the Japanese adults, there was a shorter maxilla, less prominent Indian Journal of Dental Research, 22(1), 2011 The Central Indian population is different from Caucasians in several aspects. There are marked differences in the soft tissue cephalometric parameters [ Table 5 ], namely, they exhibit increased facial convexity (mean 13.06° ± 3.03°), greater mandibular prognathism (mean 2.25 ± 3.99 mm), more obtuse lower face-throat angle (mean 110.04° 6.31°) and greater amount of upper lip (mean 4.74 ± 2.83 mm) and lower lip protrusion (mean 4.00 ± 2.62 mm). These differences were evident when comparison was made between these two individual populations. These differences were also evident when the analysis of the skeletal tissues was carried out using Burstone and Legan COGS analysis.
The hard tissue parameters for central Indian male population [ Further, gender-based intrapopulation skeletal differences were also seen between the male and female population as follows.
• Males showed larger cranial base length, both anterior and posterior, while there was increased tendency toward straighter profile in females than in males.
• Vertical positioning of maxilla was greater in males, which was evident from increased maxillary anterior skeletal height. The maxillary anterior and posterior dental heights were also greater than the females.
• The length of the maxilla was found to be greater in males than in females.
• The ramal length, body length and the chin prominence were all greater in males.
• On dental analysis, females tend to have lesser proclined anterior teeth to their respective jaw bases as compared to their male counterparts where the level of proclination was more.
• The Wits appraisal also displayed greater tendency toward the straighter profile with reduced skeletal discrepancy in females.
CONCLUSION
Orthognathic surgery has become more prevalent today in the treatment of adult patients with facial deformities. Currently, the cephalometric norms used for assessment of the deformity and the treatment planning are those for the Caucasian population, and thus, all patients, regardless of race, are evaluated by these established standards. In the present study, surgically useful rectilinear cephalometric norms for the diagnosis and treatment planning of orthognathic surgery in adult Central Indian population are developed for its practical implementation in the treatment of the facial deformities. Thus, the study reveals that some of the cephalometric parameters in the Central Indian population are significantly different than those of the Caucasian population, especially the female gender. These racial differences are evident in this study and can be of clinical importance, and the authors suggest their use while charting out plan for the orthognathic surgery for Central Indian population.
